The importance of menstrual and reproductive factors ( (Kvale, 1992) and in low-risk Asian groups (Tao et al., 1988; Yuan et al., 1988; Wang et al., 1992) , although the magnitude of risks and the relative importance of specific factors have varied in different studies. In studies conducted to compare age at menarche among Japanese in Hiroshima and Nagasaki with those of US whites this risk factor was found to explain about one-third of the 4-to 6-fold difference in breast cancer incidence rates between Japanese and US whites in the 1970s (Hoel et al., 1983; Pike et al., 1983) . The Day, 1980) . The ORs were first adjusted for the variables used in matching, i.e. ethnicity, study area and age (in 5 year age groups) (this adjustment must be made in all analyses because of the design of the study). Then, the ORs were additionally adjusted for migration history, which we reported to strongly affect the risk of breast cancer (Ziegler et al., 1993) . The adjustment for migration history was made so that the ORs directly associated with menstrual and reproductive factors could be determined. In most instances the ORs were attenuated only slightly with adjustment for migration and we present these migration-adjusted ORs in Tables II-IV (Table V) . The migration variables were birthplace of the subject, the West or the East (West included USA, Canada, western and central Europe, the former USSR, Australia and New Zealand, and East included Asia, Southeast Asia, the Malaysian Peninsula, Singapore, India and countries in the Southwest Pacific excluding Australia and New Zealand). For subjects born in the East, they were further categorised by whether they always lived in urban or rural areas in the East and by years of residence in the West (< 7 vs 8 + years) (Ziegler et al., 1993) . In addition, we included birthplace (East or West) of the subject's maternal grandmother. The effect on risk of the birthplaces of the subject's parents and all other grandparents was not significant after adjustment for the place of birth of the subject's maternal grandmother (Ziegler et al., 1993 To evaluate the fit of various statistical models we calculated twice the difference in the log-likelihoods (equivalent to difference of chi-squares) and the associated difference in degrees of freedom between any two models being compared with adjustment for demographic variables and migration variables. The statistical significance of the difference in the fit of two models is calculated from the upper tail of the chi-square distribution (P-value). 
Results
In this study 70% of the women were premenopausal (i.e. at diagnosis for cases or at the assigned diagnosis date for controls (Ziegler et al., 1993) ). The mean (standard deviation) ages for cases and controls were 45.3 (7.01) and 44.6 (7.84) respectively at diagnosis. A summary of selected menstrual and reproductive variables for all cases and controls, stratified by birthplace, is shown in Table I . Compared with Asian-American women born in the West, Asian women who migrated to the US had later age at menarche, reported slightly more pregnancies and more livebirths (but a slightly greater proportion of nulliparity and a later age at first livebirth) and breastfed for a considerably longer time. There was a strong secular trend by year of birth in average age at menarche in migrant women. Control women born around 1955 (i.e. about age 30 at interview) had an average age at menarche of 13.0; this steadily increased to 14.5 for women born around 1925 (i.e. around age 55 at interview). The results of the case-control comparisons shown in Table I (Table V) .
Discussion
The main objective of this analysis was to determine the role of menstrual and reproductive factors in the aetiology of breast cancer in younger Asian-American women. Although the recall of menstrual and reproductive factors may be less difficult for younger women (presumably resulting in less random misclassification), the associations we observed were generally weak. As in most other case-control studies of breast cancer, which rely on self-reported information, no attempt was made to assess the reliability of the data collected in this study.
Our finding of a 4% reduction in the risk of breast cancer with each year delay in onset of menstruation (Table V) is consistent with previous findings (MacMahon et al., 1970; Hsieh et al., 1990) . Irregular menstrual cycles Soini, 1977) or delay in establishment of regular menses, independent of age at menarche, decreased the risk in some studies . However, in this study, the additional protection associated with never achieving regular menses or with late age at regular menses was small and was not statistically significant after adjustment for age at menarche.
Although our question on cycle length was limited to one time period and length of cycles may change with age, the data in this study (Table II) (Yuan et al., 1988; La Vecchia et al., 1987; Olsson et al., 1983) ; the definition of short menstrual cycles ranged from less than 21 days (Olsson et al., 1983) to less than 26 days (La Vecchia et al., 1987) in these studies.
The increased risk of breast cancer with earlier age at menarche is thought to be due to extended exposure to oestrogens and possibly progesterone. There is considerable data suggesting that early menarche is associated with early onset of regular cycles, and presumably onset of regular ovulation (MacMahon et al., 1982; Apter and Vihko, 1984; Henderson et al., 1985) . Early onset of menarche is thus associated with longer duration of exposure to ovarian hormone levels associated with ovulation. There is also support from some studies (Apter and Vihko, 1984; Apter et al., 1989) that earlier onset of regular menstrual cycles is associated with long-lasting higher oestrogen levels and lower sex-hormone globulin binding capacity (SHBG) (Apter et al., 1989) , although this has not been consistently found (Bernstein et al., 1991) .
Nulliparous Asian-American women have a significantly elevated risk of breast cancer compared with parous women as a group, consistent with results observed in previous studies conducted in high-risk (Paffenbarger et al., 1980; Brinton et al., 1983; Layde et al., 1989) and intermediate-risk (La Vecchia et al., 1987; Soini, 1977; Talamini et al., 1985; Rosero-Bixby et al., 1987) western countries and in low-risk eastern countries (Tao et al., 1988; Yuan et al., 1988; Wang et al., 1992; Hlaing and Myint, 1978; Yoo et al., 1992 Although the discrepancies between studies remain unex-plained (Kelsey et al., 1993; Kvale, 1992) , it is important to note that the effects of these variables may not be directly comparable since the units used to express parity and age at first birth differ. Some previous studies suggest that an effect of age at first birth is stronger in younger women (< 55 years) (Layde et al., 1989; Ewertz et al., 1990; Tulinius et al., 1990) ; our data support this. In our data, the increased risks associated with older age at first birth were more apparent in women under the age of 50 than in those over age 50, whereas the protective effect of number of livebirths was evident mainly in women over age 50 (data not shown). The differences in risk estimates in older and younger women were, however, not statistically significant for either reproductive variable. An increased risk with decreasing interval since last term birth (Bruzzi et al., 1988; Williams et al., 1990 ) and with increasing age at last full-term pregnancy (Kalache et al., 1993) has been suggested. Results from this study do not show a consistent association between years since last term birth and risk of breast cancer (data not shown).
In this study, compared with women who had never been pregnant, women who had a spontaneous or induced abortion that was never followed by a livebirth showed a statistically non-significant higher risk (OR=1.72) of breast cancer (Table IV) . Among women who had at least one livebirth there was also no significant increased risk associated with spontaneous or induced abortion, regardless of whether the abortion occurred before and/or after the first livebirth. Since the first report of an increased risk of breast cancer in association with abortion , some 30 studies have evaluated this relationship and have failed to reach a consensus Parazzini et al., 1991; Remennick, 1990; Daling et al., 1994; Rosenberg, 1994) . In a recent study of women younger than 45 years, Daling et al. (1994) reported about a 50% increased risk for induced abortion whereas no increased risk was associated with spontaneous abortion. The present study suggests a small increased risk with both spontaneous and induced abortion; neither increase was statistically significant. The study by Daling et al. (1994) also suggested that the risk was particularly elevated among subjects who had induced abortions at a young age (< 18 years) or at older ages (30 + years) and if the abortion took place after 8 weeks' gestation. None of the cases and one control had induced abortions at ages <18 years whereas the OR was 1.75 for having an induced abortion at 30 + years compared with at ages 18-30 years. The risks for induced abortion occurring at 1-8 weeks and beyond 8 weeks of gestation in this study were 1.79 and 1.14 respectively. Table VI summarises the distribution of menstrual and reproductive factors for population controls from selected studies conducted in Asia during the 1980s (columns 1-3), for Asian-Americans in this study (columns 4-6) and for US white women (column 7 -8). There are several notable differences between Asian-American women and Asian women. Some 62% of US-born Asian-American women had menarche at age 12 or younger, compared with 8-12% of Chinese in China, 25% of Chinese in Singapore and 25-29% in Asian migrants to the US. This 62% figure may even exceed that of US whites (39%). The percentage of nulliparous Asian-Americans is similar to US whites and is somewhat higher than that for Asians. Of note is the considerable delay in childbearing and fewer number of children of early migrants and US-born Asian-American women compared with Asians, late migrants and US whites. The lactation pattern of late migrants and US born AsianAmericans was intermediate between those of low-risk women in China and high-risk US whites. Thus, the increase in risk of breast cancer in Asian-Americans may be explained in part by the earlier age at menarche among US-born subjects, by delay of childbearing and the tendency to have fewer children, and by either not breastfeeding or breastfeeding only for a short period of time.
Our study showed, however, that the above effects are small. The menstrual and reproductive factors do not explain the gradient in risk in Asian-Americans. The ORs for the migration variables were only slightly altered by inclusion of menstrual and reproductive factors in the statistical model. This shows that the striking gradient of risk in AsianAmericans, which spans the difference between rates in Asia and rates in US whites, cannot be explained by altered reproductive factors. The major differences in breast cancer between Asian migrants and US-born Asians seem to be due to other factors that differ between the groups, possibly differences in diet and in physical activity. The menstrual and reproductive factors in US-born Asian-American women are similar to those of US whites (Table VI) and suggest, other factors being equal, that their breast cancer rates might be similar to those in US whites, and they are (Ziegler et al., 1993) . Ethnicity-related genetic differences between Asians and US whites would therefore appear to have only a minor role in explaining any differences between Asian and Western breast cancer rates. We need to concentrate our efforts in defining the environmental/lifestyle factors that must be the major explanation for the substantially lower breast cancer rates in Asian women.
